lumbar laminectomy who were planned to have single-level lumbar disc surgery under general anesthesia were enrolled for this trial. Exclusion criteria included patients with spinal stenosis, who underwent prior lumbar disc surgery, prior neurological deficits; preoperative opioid use or any history of substance abuse or on steroids; had known local anesthetics allergy, intraoperative cerebrospinal fluid leak, or requiring the placement of a drain were excluded. Patients were randomly allocated to two groups of 20 each using sealed opaque envelopes.
• Group R (study group) received wound site instillation with 20 ml of 0.25% ropivacaine (n = 20) • Group N (control group) received wound site instillation with 20 ml normal saline (n = 20).
All patients were instructed the day before surgery on how to rate the intensity of pain using numerical rating scale (NRS), a scale of 0-10, where 0 = no pain, and 10 = worst pain.
All patients received ranitidine 150 mg and alprazolam 0.25 mg in the night and at 6:00 a. m. in the morning before surgery. The vital parameters (heart rate, systolic and diastolic blood pressure, SpO 2 , and respiratory rate) were checked in the preoperative room; Ringer lactate infusion started at 5-10 ml/kg. Monitoring of noninvasive blood pressure (mmHg), electrocardiography, pulse oximetry, and capnography (after intubation) was started and carried out throughout the intraoperative and postoperative period.
All patients were premedicated with glycopyrrolate (0.2 mg), fentanyl (2 µg/kg), and midazolam (0.25 mg/kg). After 3 min of preoxygenation anesthesia was induced with propofol 2 mg/kg and tracheal intubation was facilitated with vecuronium 0.1 mg/kg. Maintenance of anesthesia was carried out using 67%N 2 O, 33%0 2 , and inspired isoflurane 1% using controlled ventilation. No further opioid supplementation was given intraoperatively.
At the end of the surgical procedure, iv paracetamol 15 mg/kg was administered to all patients for postoperative pain and when hemostasis was achieved, under aseptic conditions, patients in Group R received instillation of 20 ml ropivacaine (0.25%) and in Group N received instillation of 20 ml normal saline and were allowed to remain in the wound for a dwell time of 60 s. The wound was closed in layers without mopping or suctioning. At the end of surgery, the residual neuromuscular blockade was reversed with neostigmine 0.05 mg/kg and glycopyrrolate 0.01 mg/kg iv.
Postoperative pain was assessed by an independent observer blinded to the study by NRS, first at 0 h, i.e., after extubation, when the patient was able to follow commands and then at every 1 h up to first 8 h and then at every 6 h till 24 h.
The duration of analgesia was considered from the time the study drugs (ropivacaine or normal saline) were instilled into the time for the first demand for rescue analgesia. When pain score reach ≥4 point on NRS, diclofenac 75 mg deep intramuscular was given as rescue analgesia. Duration of analgesia, total rescue analgesic requirement, and pain score in 24 h were recorded. Surgical site-related untoward effects such as hematoma, infection, and wound dehiscence were observed clinically until the patient was discharged.
Statistical analysis
The sample size calculated on the basis of a pilot study done in both groups with a difference in total duration of analgesia of 4 h using the power of study 80%, confidence interval 95%, and an alpha error of 0.05. The statistical analysis of data was performed using the SPSS 20 (IBM, Armonk, NY).
The statistical analysis of quantitative data (mean ± standard deviation [SD] ) between the groups was done uising Student t-test. The statistical analysis of qualitative data (N %) between the groups was done using Fisher exact test. Value of P < 0.05 was considered to be statistically significant. To obtain a composite value for the pain score distributed over a period of 24 h, an area under the curve (AUC) for the pain score of each patient was determined.
Results
Totally 40 patients were recruited for the study, and none were excluded as shown in consort chart [ Figure 1 ]. Both groups were comparable in terms of age, height, weight, sex, duration of surgery, and intraoperative analgesic supplementation [ Table 1 ]. Figure 2 shows the pattern of NRS pain scores in both groups with respect to time. Mean pain scores as depicted by AUC for NRS was less in the ropivacaine group when compared with a normal saline group [ Figures 3 and 4] . Number of patient's requiring rescue analgesic hourly, number of analgesic demand, and total rescue analgesic required was significantly higher in the normal saline group [ Table 2 ]. Duration of analgesia was significantly less in Group N compared to Group R [ Table 2 ].
discussion
In this prospective study, the results showed that patients who received wound instillation with 20 ml of 0.25% ropivacaine experienced better postoperative analgesia as compared with patients who received saline. The pain scores were low at all points of time in the ropivacaine group. The time to first demand of analgesia was prolonged in the ropivacaine group. Cumulative rescue analgesic consumption and some demands for analgesia in the first 24 h were significantly lower in the ropivacaine group. This was similar to other studies using ropivacaine at the incision site. [11] [12] [13] [14] [15] [16] Hernández-Palazón et al. [11] studied wound infusion of 0.25% bupivacaine and 0.25% ropivacaine into the paraspinal muscle and skin before closure of wound following lumbar laminectomy and found that analgesic time was significantly longer in bupivacaine group than in ropivacaine or control group (164 ± 53 min vs. 68 ± 31 and 38 ± 14 min, respectively). Continuous wound infusion with ropivacaine was found to be effective following spinal instrumentation, iliac crest bone graft, and shoulder surgery. [12] [13] [14] All these studies involved infiltration or infusion of the study drug bupivacaine or ropivacaine for analgesia, but the present study involved only instillation of the ropivacaine for a dwell time of 60 s and the analgesia was profound.
A study by Bindra et al. [15] found that total analgesic requirement was significantly less in patients who received intraperitoneal instillation of drug before creation of pneumoperitoneum (1.34 ± 0.52 g paracetamol) than patients who received normal saline (4.7 ± 0.97 g paracetamol). Cu et al. [16] studied the efficacy and safety of 0.75% ropivacaine instillation into inguinal wound on 55 patients who had undergone bilateral microsurgical varicocelectomy by general anesthesia. They found that VAS pain scores and Prince Henry Pain Score in the ropivacaine-instilled operative site were significantly lower compared to those obtained with placebo at 2, 4, and 8 h after surgery (P < 0.05).
Jonnavithula et al. [17] studied the role of wound instillation with bupivacaine through surgical drains for postoperative analgesia in modified radical mastectomy and they found statistically significant difference in total dosage of rescue analgesic tramadol during 24 h time period between the study groups. The rescue analgesic requirement was higher in control Group (C) than bupivacaine (B) Group with mean ± SD 146.2 ± 101 mg and 36 ± 43 mg respectively. The results of the present study were similar to these studies using wound instillation technique. The rationale for choosing the instillation route is to block the afferent signaling and potentially modifying nociception and provides analgesia. The local anesthetic inhibits nociception by affecting nerve membrane associated proteins and by inhibiting the release and action of prostaglandins and other agents that sensitize or stimulate the nocicepters and contribute to inflammation. [18] However, absorption from meningeal surface may occur, which further contribute to analgesia. Local anesthetics modulate peripheral pain transduction by inhibiting the transmission of noxious impulses from the site of injury. [19] Normal saline producing analgesia was known in gynecological practice for fractional curettage [20] and a similar observation was made with palatal block for postoperative analgesia following cleft palate surgery. [21] In this study, we do not compare saline group with without saline. The probable mechanism being pressure over the nerve endings, thereby blocking the conduction of nerve impulses and producing analgesia Another probable mechanism being washing away or diluting the pain producing substances, and the inflammatory mediators thereby decreasing the postoperative pain.
Limitations of study
We have studied only first 24 h of postoperative period. Pain on movement and during coughing was not tested. Further studies are required with large sample size to clinically extrapolate the results.
conclusion
The patients who received ropivacaine wound instillation has better pain control at all-time interval as compared to the patients who received normal saline wound instillation. The total amount of analgesic agent used in 24 h was significantly lower in the ropivacaine group as compared to the normal saline group. We believe that wound instillation technique of ropivacaine is a simple, safe, and cost-effective method in the management of acute pain after lumbar laminectomy and it can be used as a useful adjunct in pain management unless contraindicated.
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